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Weoorr.ndua For Mr. illlaa ", Friedman, 
r<ar Plans and Training Division, 

Office of the Chief r -lgnal Officer. 



Subject: Patent Application, Her. No. £8,500 
Message Authenticating system. 



Reverting to our recent phone conversation, copy is trans- 
mitted herewith of the official notion of allowance in the above 
ease, for your fils , dated February J»4, 1337. 

Tn accordance with the understanding, this cose will 
ba further uiudied In Ita relation to the co-ending application 
now under tha thrae year rule and the question raised in our talk 
will be more fully discussed elth you in a weak or two. 

It la dssirsd at this tins to amks record of the question 
briefly mentioned in our phone conversation, vis: the expediency 

of having this ease go to issus in regular course ahead of the 
earlier erao ( Case £, Ser. No. 683,096 ), in view of the nature 
of oartain broad claims now in tha earlier ossa. 

Copy of tha notics of allowance has been transmitted 
to Mr. Parle for his information, but the phase of the matter 
mentioned in the preceding paragraph has not yet bean taken up 
with him and will be deferred pending a discussion of the matter 
with you. 



Charles A. Rowe, 

Patents section, Signal Corps 



roved for Release bv NS A on 10-09-2013 pursuant to E.Q. 1352 
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PETITION 

TO THE COMMISSIONER OF PATENTS: 

Your petitioner.... .V.-2JJJLA&L a 

citizen.... of the United States residing at.....t...^— OX- --a»:;in,-;-ton 

in the .' . ’ .a <1 . . . . .a X. . . .. rAi Jtr.M a and:jBftaSteyQl 3 i 

and whose post-office address firt.. £B.;£j.i:?. r . 

pray. a that Letters Patent may be granted to 

Mb without payment of fees, pursuant to the provisions of the Act of March 3, 

1883, c. 143; U. S. Statutes, XXII, p. 625, as amended by the Act of April 30, 1928, 
for the improvement in 



set forth in the annexed Specification. 

And.. ..$*•. hereby give.?, irrevocable control of application for Letters 

Patent to the Secretary of War, and appoinis Robert V. Laughlin and Charles A. Rowe 
or either of them, whose post-office address is care of the Chief of the Air Corps, 
Munitions Building, Washington, D. C., attorneys with full power of substitution and 
revocation to prosecute this application, to make alterations and amendments therein, 

• . 4 — 

to 8ign....:.*.„....name.... to the drawings, to receive the Letters Patent, and to transact 
all business in the United States Patent Office connected therewith. 

Signed at ^. c .: :.V.n .‘.‘A .• • • the Coun ty^ifi? 

a a-fe^o? thi s day of 19 



(Sign here 

(first name in full) 



SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN , That..'.* .'.A* f. ... • .citizen.... 

of the United States residing at in the _:A * 1 .9.^ . . ® f’ . . 

. -. Il ha'-.V. invented certain new and useful improvements i 



in 



. M 



i.-. 



» \ 

A- '.4 



::i.u 



of which the following is a specification: 

The invention described herein may be manufactured and used by or for the Gov- 
ernment for governmental purposes, without the payment to me of any royalty thereon. 
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The system end Apparatus disclosed and 
claimod In the present appli cation are more partic- 
ularly designed for use by banka or other organisa- 
tions which are in frequent electrical communication 
with each other and where it is Important that the 
recipient of a mesa ago should hove a means of check- 
ing fc u e accuracy and authenticity of the message. 

It will he readily appreciated that this is of par- 
ticular importance to hanks which have occasion to 
coomunicato with each other telegraphically and which 
order each other to pay or credit large amounts of 
moneys to certain specified persons. The present 
system and apparatus* therefore* are designed to pro- 
wide a test for each message transmitted and which 
may be employed by the transmitter and receiver of 
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the message as a Means for testing the authenticity 
of the message and its contents, the seme test else 
serving as s means for detecting possible serious 
errors made In the preparation of the message or in 
the course of Its transmission by any agency of tele- 
communication. 

Here particularly, the present ay stem end 
apparatus, which are herein designated a message auth- 
enti eating system and apparatus, are designed to pro- 
vide the sender with a test consisting of a combination 
of figures or of letters of the alphabet which eossbina- 
tion is transmitted with and as a part ef the message. 

In the art, such a combination of figures or letters, 

©r both, is termed a "teat*, *beet group 9 , 'test word*, 
p check word 9 , or "control word " . In what follows, X 

Shall, for the sake of brevity, use merely the word 

\ 

*fcasfc* for this purpose, it being under steed that the 
test may consist of figures, or letters, er both* Ito® 
bank receiving this message being else provided wi th 
the system and apparatus disclosed herein them operates 
the present system and apparatus and if as a result ef 
such operation the system and apparatus yield the same 
test, the authenticity of the message and its accuracy 
are assured. If, on the other hand, the receiver of 
the msseage upon operation of the present system obtains 
a different indicated test from that which accompanied 
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ttoe wMtgs, the receiver then know. that the neasag* 
either lack* authentisity , ©r that an error was made 
In the preparation of the messages or that a serious 
error was committed In its transmission by the telecom- 
anani cation agency. 

Another phase of the present system and ap- 
paratus is tfeaCtha exact nature or fora of the test 
which "present system and apparatus yields for any 
particular message cannot he foretold by the test clerk 
or operator of the system and apparatus. Moreover, in 
the present system devices are employed whereby the 
authentic transmission of the same message twice on the 
same day will, nevertheless, result in two different 
tests and the test obtained i* unique to each res sage. 

It will bn seen, therefore, that by means of the present 
system and apparatus the opportunity for fraud is elim- 
inated „ 

In addition t». affording means for testing 
telegraphic money transfers, the present system and ap- 
paratus asay also b® employed in connection with the 
authentication of letters ©f credit, checks, leoney orders, 
or any other type of document in which som© indication of 
authenticity is highly desirable or necessary. 

Another us© of the present system and apparatus 
is in connection with the authentication of telephonic. 
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telautograph!©, or other electrical t @ 1 ee omasuni e a tel ©n s 
between & central bank and ifea branches located In th© 

»&«• city* For example, if a large bank A, has several 
branches B, C 9 D, ,,,,, in the same city., and if a 
customer presents for payment a check for a large amount 
at branch B, it is essential that the paying teller at 
B assure himself fete.®,t tfe© ©mstosaeir && totally has t© his 
credit a sum sufficient to cover fefo® amount of teh® with- 
drawal* fuels assurance at present usually takes the form 
©f a tel amt ©graphic inquiry fro® B to A, with a reply from 



A to Bj for authenticity. , the bank has heretofore relied 
upon the appearance ©f the telautograph! e “teandwri tri iag " . 



But it ia well known that such a test of authenticity is 
not safe;, el nee the correspondence between the original 
handwriting and the fcelaufcogra phie record is only approx- 
imate and forgery is quite easy for anybody having access 



t© the lin© over which the telautograph! c messages are 
exchanged* Th® present system and apparatus can readily 
be employed for the purpose of imparting authenticity to 
these inquiries and replies exchanged between the central 
bank and it® branches* 

Broadly, the present system embodies a keyboard 
arid a group of character wheels operated by such keyboard, 
'hile, if desired, the keyboard may foe th@ normal type- 
writer keyboard, for the purpose of simplifying the pres- 
ent apparatus, the number of keys may foe substantially re- 
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duoed and nay b • en low a 9 ton in number , eaoh key corres- 
ponding to u digit from aero to 9 and ulso corresponding 
to two or tr.rco letters of the alphabet* The number of 
character wheels operated by the keys need not be more than 
two or throe, although it will be understood that any ouit- 
able number of Buch wheels may be employed* The wheel n may 
be the ordinary digit wheels, eaoh bearing digits from aero 
to 0 and may essentially operate in the same manner aa the 
digit wheels of on adding machine of the type cotanonly cul od 
a comptometer* It ia preferred, however, to have the char- 
acter whooltt boar on thoir circumferential faooe the lettora 
of the alphabet instead of digits bo that the test obtained 
may bo a combination or group of lettora of the alphabet# 

In trie preferred form of the Invention disolo aua 
horein throe ouch wheels are shown, those being organised in 
a well unown manner whoreby the complete revolution of one 
wheel is transferred to a fractional revolution of the ad- 
jacent wheel* In the present system employing three such 
wheels, only two of those wheels may be operated directly 
by the keys* 

The general operation of the system end apparatus 
will now bo described in connection with a mossage assumed 
to be one that is commonly termed a payment message"* In 
operation when such a message is written and before it is 
transmitted, the data forming the basis of the tost, heroin- 
aft r termed the "tost data ', oro transcribed on the keyboard. 
Tho tost data nay comprise oorfcuin of the items contained in 
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the a>«ss»g« & such as props?* n«o«s, amounts of coney, kind 
©f monetary unit, etc, The result of operating the key- 
board In transcribing the test data is that the indicator 
or character wheels are operated responsively to each key 
operation, and those wheel operations are cumulative so 
that when the test data have been completely transcribed, 
a thro® -let tor or three-digit indication is obtained which 
in a sense represents a value am or total value of the 
teat data* This three-letter or three-digit teat is trans- 
mitted with the message together with another one- or two- 
letter indication which will be referred to hereinafter* 

In the present system the key operations are 
transmitted to the indicator wheels by means of electrical 
devices. It will be understood, however, that the present 
application is not limited to such devices and other end 
equivalent devices nay be employed to accomplish the some 
purpose, 

Ono feature of the. present system is that the 
means or devicss interposed botwoon the keys and the indi- 
cator wheels for translating a key operation into a frac- 
tional rotation of an indicator or character wheel are so 
organised that the specific angular rotation of a wheal in 
response to the operation of a key varies from time to time. 
The device or devices for accomplishing this end will here- 
in be tensed a "random! ter ", The randomiser comprises two 
cooperating instrumentalities contributing to the end result 
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©f rendering feh* teat unpredictable. One of these instru- 
mentalities comprises adjustable or inter changeable random- 
izlng elements which may be set or adjusted from time to 
time, such as daily ©r weekly,, and thereby change the cor- 
respondence between the keys and the translating devices 
so that the operation of the same key of the keyboard re- 
sults in an entirely different operation of an indicator 
or character wheel vir,h a change of such setting. This de- 
vice is preferably under the control of a trusted officer 
of the anh or other organization and the setting is made 
by hici and ray bo exclusively within his knowledge. Cooper- 
ating with this instrumental! ty of periodically varying the 
randomizer is a device operating ©periodically and which 
alters the e or re c pendenee between the translating devices 
and the keys at each operation of a key of the keyboard. 

Thie device ie preferably in the form of an electrical 
sensing apparatus which is controlled by a punched card or 
the like. It will be understood, however, that one of 
these instrumentalities tony be used without the other if 
desired. 

The setting of the randomizer above referred to 
will be the sassy on all systems or apparatus employed by 
intozcoraruni eating organizations. T - aeh of u group of inter- 
cotsamicctiriij organizations ' os a duplicate set of punched 
or fort -ud car*ds, the cards in zhe sot differing from 
ono enothur in t.seir perforations, r* separate perforated 
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card is employed for one'”: res* age and each card preferably 
has an identifying combination of figure# or letter#, 
preferably In the form of a combination of tv© letters. 
Before a message is transmitted the message ie handed t@ 
the clerk in charge of this apparatus together with a sel- 
ected punched card which is employed in the sensing device 
and which, as set forth above, serves to vary the corres- 
pondence between each key and the translating devices with 
* » 

the result that the three-letter test indicated by the 
system is unique for the message being transcribed and is 
controlled by the then setting of the adjustable elements 
of the randomiser and by the specific punched card employed. 
The three-letter test obtained together with the two let- 
ter* indicating the specific punched card employed is then 
transmitted as v a part of the message, in the form of * five- 
letter group. Upon receipt of the message the correspondent 
bank employ® the duplicate punched card in the system and 
simil arly transcribes the message os the keyboard,* tt . the® , 
the system and apparatus yield the saw?® three -let bear test, 
the eetrttpondtint bank Is assured of the eu the is fci cl by suad 
accuracy ©f the m a sag®. 

Having broadly described the invention, reference 
is now made to the accompanying drawings, and the follow- 
ing specification for a specific description of an ewte-odi- 
sent of the invention, it being understood that specific 
embodiments shown herein may be varied in substantial re- 
spects. 
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illustrates oae embodiment of the 



iEwanti©®; 

Fif, 8 is a plan view of the register; 

Pig. $ is a aide view of the register show- 
ing the housing for the electrical operating, devices 
in section | 

Fig* 4 is a side view of a modified form 
of registering device; 

Fig. 5 is © plan view of the modified form 
of registering device; 

Pig, 6 shows a modified form of randomising 
system in which the initial randomizer is cylindrical, 
the cylindrical elements being shown in developed form; 

Pig, 7 is a plan view of the cylindrical 
random! *«r ; 

Fig. 8 is a vertical sectional view thereof; 

and 



Pig. 9 is e plan view of one of the 
able annular randomiser element®. 
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' Fig* 1 sill eh is 8 d£agr&m»at£e illuatpatlea ©f 
or© embodiment of the Invention will n« few spweifiGslly 
described. In this figure reference efear ac ter 10 dasig- 
nates a keyboard. If deaired, this may be a typewriter 
keyboard in wlA oh case it stay huvo twenty* six or thirty® 
six keys* It la preferred* however. to redoes the number 

of keys for the purpose of simplifying the apparatus. In 

ten 

the present case, therefore*/ such keys II ere employed 
and each key correspond® to one of the ten digits from aero 
to 9 and in addition each key alao corresponds to two or 
throe letters of the alphabet and/or other characters. 

| Hath key operates a switch 12 individual thereto. This 

i switch is preferably normally open and is temporarily 

closed by the key operation. 

i 

l 



I 



-Il« 
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fit* rofereoee character is dMgtttt*# m iadfteet-* 
ln$ ©r record £ng deeiee «Meb it opere&ie ftf * eea» 1** ef 
electrically reeponsl ve softer* mnah a* #l#etro»e#**ts «r 
solenoids 14, th«<r« feel ns ten ©f these device®, c©rre«fs©ad“ 
Inf ft* tfe# nosfeer of ©h®naoter keye on the keyboard* 

i 

The ccnetruotioe of the in&i e-eting er reeordiag deele* IS . 
end the mmm» in eliidh it i» operated fey the oleetre- 
aagnete or solenoid# 14 will be sore fully deecrifeed is the 
later pert ion of this specification. Ter the pretest* it 
it suffieieofc to state that these eleotreanfoat* -a ovf* t© 
operate * register tMUUttlf «r in the are©**# S# ettftek 
a cearbeaif fes* ©r o^her ©os*©® type of adding ceefelne ia 

She remitter prefer® My dewei.eftw 1 of eoe er ifere# ' 
eifeeels «M.eh ere fsootienolly red*d*d fey the mm* 
eeseive operaties* of the oloetrotMgoei# 14* 

The randoMi mm IS ft* -eioohPiOfdlar isterfOOfi fee« 
toooo «fe* keyboard It obS tie *«4pdMiMv4Sfet*d IS# ft® 

sir**: 90 lead from fee keyboard W fed ttte ^soiMssr «ni ta& 
sere wire© 34 lood txmm the raAonsor fee to* f§dfei#%ia§: . 
device# 14. This ?*ade*£&er ©esprit** a etring eyeben feMr 
render# potentially available a tRaltipliaity of •3r*M«M& 
path* between eaeh of the tel tehee IS end 
eleeftreoegnet a 14 end .ale* include© astns 

> 

G®e truth path arr*i iefeie open the depmesies of * key for 
Siting one *l#eftrerftgeet» It will* feereftrg* fee 

s 

that the swan©.** ®f operas os of the recited 1 fey fe© 
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Of a key ia variable end that in ilie proofs* of transcribing 
the teat data of a ates&a go an the keyboard p the auoosssi ve 
operatione of ttm electroesagnota will aerve to aoeiMsulat* 
an indication upon the register which it uni quo for the 
message being transcribed and which final indication cannot 
fee predicted by the test clerk or operator, who is not In 
possession of all the controlling factors contributing to 
the determination of th*s final roeul/: heroin termed the tost* 
For those purposes the randomiser nay be con- 
sidered as comprising c sorie.; of assembled units, each of 
which servos to vary tho electrical t >ath between the key- 
board and t!v.; regia boring device, end the severel units 
together soiling to provide a great multiplicity ©f such 
paths and when operated in the manner described hereinbelew 
servo to render the test obtained by the apparatus for any 
particular oeasage unique for that oeasugo. Ono such 
unit is indicated by the reference character 1G und is 
eoespoaad of two fixed ooamufcator bars 17 and 18, a ulidable 
bar 19 interposed between the fixed bars 17 and !G, tilt 
slidable bar being provided with ait armature 20 which is 
operable i y the electromagnet 21, end a removable and replace- 
able random connector plate £2, Tie fixed coescutator bar 
17 in provided with ton conducting sogmonts which are insu- 
lated from each, other and tho fixed comutator bar l'g is 
provided with twenty conducting .’egmonts which are insulated 
freo one another* The latter twenty segments are arranged 
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in ten padre, each pair corresponding to a single ae^nent 
on the bar 17. The alldable bar 19 carries ten bridging 
elements 23 Insulated from one another and Is held in 
position indicated by the spring 24. It will be seen that 
ae shown the bridging elemonta 23 serve to bridge each 
contact segment on the bar 17 with the odd segment on the 
commutator bar 18. 'hen the bar 19, however , is drawn to 
the right by the action of electromagnet 21, then its 
bridging elements 23 establish connections between the seg- 
ment a on the fixed bar 17 and the corresponding even 
numbered se/paenta on tho fixed bar IS. Thus, one of two 
alternative sets of ten electrical paths between the con- 
tacts on the bar 17 and those on the bar 18, depending upon 
whether magnet 21 is energised or not, is available. 

be random connector plate 22 is preferably 
mode of insulating ratorial and is provided on the lower 
face thereof with twenty insulated, preferably spring 
actuated, contacts :.;s which aro disposed against and in 
contact with tho twenty segments of the bar 18. The 
plate 82 also baa another set of ten similar contacts 2© 
on its opposite face, these be In#; disposed against and in 
contact with the segments of tho lower fixed bar of the 
next assembly unit, xh© ten contacts 86 are connected to 
the twenty contacts 25 at random by wires 87, each o'- the 
contacts 20 being connected to two contacts 2b in a random 
arrangement which can be varied at will. The only Halts- 
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tloa upon these rand cm connection® between the ©or tact* 

M and 25 i a that the two wire* leading fro* each @f gie 
contact* 26 should go one to an odd mastered contact 26 
and the other to an even numbered «cns*et 28* 

uti inspection of ?lg. 1 will now ahow that tho 
rendcadssr 15 cosprisea five oseor.biios each corresponding 

to the as a trebly 16 do scribed itncodiately above. ?hee« o#« ; 

l 

semblies are identical with each other except that the 

i 

randoot connector plate* each very frora the other* These j 

plates 22 ero roooveble and interchangeable* If desired* 
a plurality of ouch connector plot® a are oede available* 

The area* connections In each of those plates differ from 
the ereea connections In each of the remaining pie tea* 

Bach of these aaawbllea comprise# electromagnetic relays I 
Indicated by the reference characters 21, 31, 41, 31 and 61* 

I 

The ten connecting wires go leading item tho ten j 
switches 18 on the keyboard may, if desired, fee connected I 
directly to the ten segments on the leveMMt ©e^satator 
fear IV. It is preferred* however, to oesaeet the setae ta 

the contacts 28 on the fixed insulating bin* 89 and a con- i 

i 

sector plats 30 is interposed between the bar 38 and the 
eenautetor bar 17. Tills connector plate 30 bee tan con- 
tacts on the upper and lower feces thereof which way fee 

i 

variably cross-connected end this plate 30, like the rend.ee 
connector plates 22 is also removable and replaceable fey j 
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another plate 50 which has a different set of cross connec- 
tions between the contacts on its opposing faces « 

The randomiser at its top and above the last unit 
is additionally provided with a fixed bar 32 having ten 
segments and another bar 53 having tee contacts on one face 
thereof end a connector plate 30* similar to plate 30, 
preferably having a different cat of cross connections 
interposed between the bars * and 53. "ires 34 lead from 
the ten contacts on the bar 35 to the electromagnets in the 
register 13* If desired, the oletients 30* and 33 may be 
eliminated and the wires 34 may be connected directly to 
the contacts on the bar 32. if desired several plates 30 
and 30* may be held by each organisation. 

The magnets 21, 31, 41, hi, and 61 su'd under the 
control of a sensing mechanism generally designated 96 which 
in turn is controlled by a punched card 36. The punching© 
on this card may be arranged in any manner desired in accord- 
ance with a plural tmifc code but are preferably arranged to 
correspond with characters in the Baudot cod®. In big. 1 
only a portion of card 56 is shown, it being deemed unnec- 
essary to ahow a complete card ifch the largo number of per- 
forations thereon. I* or purposes of illustration five rows 
of perforations 9 are shown, each arranged transversely of 
the card anu oaoh row correa poncing to a letter of the alpha- 

e 

bet. In the specific card s ; own t: ess five letters spall 
the words ’we are v , thoso being the first two words of a 
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sentence or two which wos saployed in fttti ng up this card. 

By the use of thie method of making up cards every hank 
or other organisation using the present system may prepare 
its own set of osrds firms a list of words , phrases, or 
sentences Issued by e oentrel agency. Zn addition, at the 
extreme right and left of the card are perforations serving 
at feed holes 8 and 9* far stepping the card forward, as 
explained below. 

‘-'he sensing mechanism c emprises s set of brushes 
37, nnd s contact plate 38, end ro? ; ns for feeding the oard 
36 botveon the hr cohos and the contact piste. The feeding 
means operate Intermittently nnd are controlled by the step- 
ping regno t 39, wrioh is associated with toothed*whsels, 
not shown, the let tor engaging the feed holes in card 36. 
;wery time e key of the keyboard 10 ie depressed, the eontaot 

40, operated by a universal bar on the. keyboerd, ia closed 
upon ita release or beak stroke. This serves to energise 
the card stepping magnet 39. Thus with each depression of 
any key, the oard is stepped forward to the next position, 
thereby energising one or wore of the electromagnets 21, 31, 

41, 61, 61, and shifting the corresponding bars 19. This 
establishes new electrical paths between the keyboard and 
tho tra:ifllatin& devices nnd the correspondence between the 
translating devices and *»»e keys ia radically altered. ?he 
switch 1 is a castor control sv?5tc' which must be closed in 
ordor to operate the apparatus. 
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Figs. fi and S show one fora of registering or 
recording device. In this font a co—ob typo of adding 

a 

machine ia employed la «UQb oaoh counter has its oan 
sot of keys and the operation of oaoh key la tr an salt tod 
directly to the eoootar ao that the oountoro are operated 
cumulatively* This device la gonarally designated 
toy tha reference numeral 43 and for the ^irposss of the 
proton t adatom only throe registers are employed and they 
aro ula flayed through the openings 49* Only two aeta of 
five keys 44 are employed. Tho roehani am la provided with 
e clearing dovlce operated toy the handle 45* 

a casing 4G having ton aolanolda aoperpoead over 
the keys, la mounted In the burner shown la fig. 5. the 
counter wheels 47 may bear digits from zero to 9 on their 
peripheral cylindrical facet as la cocaoo In and adding 
naahlaea. It la preferred* however, to have each of there 
wheels bear tha twenty*alx letters af the alphabet* Theaa 
wheels are herein broadly termed ’bharactec' 1 Wheels. 

Figs* 4 and 8 dhow a modified farm af register* 
lng davlea. la ttola fans three Wbaela 48* 481* and 488 
each bearing tha lattara of tho alphabet are so disposed 
that tho two outside V.esls 481 end 482 ore operated by 

■ 

tor. solenoids arranged in too i?oups* 40 and 491* and a 

i 

complete revolution of either wheel la transmitted to the 
Intermadlvte wheel 48. T !neh group of five adenoids le 
associated with lta segment lever* tho adenoids being to 
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disposed that the solenoid furthest from the fulcrum 
88 of the lever serves to advance the wheel one step or 
space* the fine next to it two vpnoes* otc. for this 
purpose a the plunger 63 of eech solenoid has a stop 
collar 64 which limits the movement of each plunger * 
ae shewn* Tho segment lever 60 is geared to rotnry 
mssfeer 66 which turns freely on the shaft 66 of the 
character wheels. 'Ae member 6b carries a pawl 67 co- 
operating with a ratchet SB on the adjacent wheel. 

a trusted officer of the bank or office employ- 
ing the present system Ja giv-m exclusive socess to the 
randomiser ..MJch is iMlVreM v din jo sod in s locked cm ae 
es inaicutod by the cott'Hi squer'c 50. He also has in his 
exclusive possession o l«rge number of random connector 
plates £2 which vary fro*’ each other, f.11 such officers 
hsvo l:i tinlr possession a uoeurant setting forth the 
arrangocent or t^eae pistes in the randomiser , which le 
changed from time to time, aa from day to day or veuk to 
weak, .hare the removable and interchangeable plates 
30 and 30* a re employed* the tamo document will give 
similar instructions about those plates. The randomisers 
in azteh of a group of communicating offices* therefore* 
all hove the same initial settings for each such uerlod. 
The same or another officer of each bank has in his 
possession a sat of punched cards* t teno cards differing 
from each other in each sat* ts esc seta being duplicate* 
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•f Meh 9tiMr. iMb Mrd la Identified by e combination 
of tee letters of the alphabet. 

*'hen a message la to bo transmitted to a corres- 
pondent bank, the message to^et^or with a punched card ie 
handed to ♦■he test clerk. The latter Irsorts the card in 
the serein.: rrec'-ani ar. rr.d *h*n •Terse" JN* a the test d»*x 
of tho ressoi'c on tV» keyboard 10, It will now be understood 
that as t'^is transcription proceeds, the operation of the 
character v'-eals in rc? or: no to the operation of tho keys 11 
will vary ct oacfc such operation. Thin variation depends 
upon the speeific set of random connector plates 22 in the 
randeadxer and their specific arrangement, which render po- 
tentially available a plurality of electrical paths from the 
keyboard 10 to the registering devloe 13 for each key 11. Tho 
sensing mechanism controlled by the punched card then selects: 
a einJLe path from a multiplicity of availoblr laths for orc v : 
key. Those operations of tho character wheels are cunrulntlv 
with tho result that when tho test data of the reesso^a nr© 
transcribed, the cinr-ctor vools 'ndieato a C">mbl.:atior of 
f ree letters or f*roe s tho ease ray be, 'which coas- 

bl nation iso aur- «~I or* peculiar* onci individual to thin pnr- 
: Iculur ::cn. a.;o VHi ooretituto:- tho tost for tho rossago. The 
nosatigu Ir, thou trunam :;ted togot'wr with a fivs-lettor group 
oousistln-i of tho two ’’attars which Identify tho card and the 
three letters which const.', tuto tho tost for this nessage. 

■hen the correspondent bank receive a the message, tho card in- 
dicated in the massage Is selected and handed to the tost alert 
with the message. 'Jhe teat elerk then transcribes tho tost 
data of the message as described end if the message is authen- 
tic, he should obtain the same tiireo-letter or three-digit 
test as that which appeared in the message. 



- 20 - 
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Mo’J* 0# otul C a!»ow u SKxUfiod fom of 

t!.o randomizer# la this uunstruotlon the randomizer la 
c;,li:.driOQl unci Mg# 6 shows a developed view of tho 
cylindrical elements# Vhe cylindrical randomiser coo- 
prlsos five annular random con -ocuoro U31 Whla! h cor- 
respond la function to tho rondos ootmuotor pluboa of 
Y1q» 1* &ese annular elements are rotatable on the >*haft 
08 sad ouch uoy be aet to any one of ten poaltlona 
with respect to the vortical line *91 on tho fixed 
ports of tho randomizer# The number of nettings made 
available by Milo randomizer is so great *i?iat It bec-.-rv-s 
iru'ocessir;- to rer.ovo or roplsou these elements, but one 
set or a-eh olorents boeomes sufficient# at the bottom of 
V c ayll-c»:r urci int«r.>osvd between ©sc 1 ' ; ,ulr of elements 
l*vn l-xwl -rnnulnr eluent 171 of aCsulutin^ material and 
having to: c -nano ting segments on ono edge and twenty ccn- 
ducting sctjr-jnto on the opposite odge# ifcese oloaonts 171 
combine Kio function of the elements 17 and 10 of ilg# 1# 
jho lowest element 171 has twenty oen tacts cooperating with 
tho cor responding spring contacts of the adjacent random 
corrector 221 , and Is also provided with a receptacle 68 
having ter sockets and adapted to roeelve t!» plug 63 hav- 
ing ton contacts# &e ten wires fToc tho plug 63 load to 
the keyboard 10# Similarly at tho top of tho randomizer is 
n fixed annular element 331 having ton c > 'tocts cooperating 
-it., the contacts of tho uppermost rotatoblo element 2: 1# 
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Ttao element 931 is also provided with a receptacle 64 

adaptsod to receive the plug 66 having ton contacts load- 

. /* 

lug from the ten electromagnets or solenoids 14 of '■'£ 

. ■ ■ ; ;y ! 

remoter 13, 

If doslrcd tho pluga and sockets 0£'— SC* and G4- 
Ob mr be arranged circularly so that oaoh plug ruiy lie 
inserted in any one of ten posltlona, thereby offering 
further adjustment a* 

'.vires 66 lead from onoh of the group of ten can-, 
tacts on the elements 171 to a corronponding bonk “of coi- 
taeta 67 which are normally in oont^ct with the upper con- . 
taots 68 and are movable as o bank by the oloctrosiagnct si, : 

' _ ■ s • 

61 i 41 f 61, or 61, as the ease ray bo, to oontuct with the 
lower contact® 69, vires 70 load from the contacts CC and 
CO to the group of twenty contacts on the opposite odgo of 
the element 171, 

fto electromagnets SI , 31, 41, r.l, end 61 aro 
the autflo an those shown In Vic* 1 and oro similarly cor.-’ 
trolled by the sensing mchnri sr • 

? l <o rotatoblo olotoert'i .21. arc carried by spiders 
71 u:.u t u o hub is provided with a spring pres nod do ton S 73 
which co..perato'J with the ten r.epxvjssiona 7S in oaoh of the 
oollars 74 which are fixed on the? s/ioft, thereby holding 
the auto in the adjusted position* The elements 321 are 
preferably provided with the numeral n 1 to 10 ciiHJunforcn- 
tially thoreon by which they nay bo set* to any desired posi- 
tion, with reference to line 91 on each of the elements 
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Z claim 

1# In combination a sot of oheraotor elononts 
constituting a keyboard# n switch individual to each 
elocxmt and operable thereb;*# a corresponding number of 
translating devices operable by said olonontn, a smaller 
number of rotatable oh or ao tor wheels cumulatively oeornblo 
by said translating devices# and a wirin- system in parjoamS. 
between said switches and said translating devices r ndorin 
available a multiplicity ef electrical puths between said j 
switches and sold devices# eajd u-irinr. syntcu comprising 
variably adjustable monibers to soieet a gr ©up or said paths 

2* in combination a set of character elomonts 
const! tutlar a keyboard# a switch individual to each 
element and operable thereb;,# a corresponding number of 
translating da Vicos operable by cold elements# a smaller 
number of character l Wheels cumulatively operable by said 
translating devices# a wiring system interposed between 
said end tohos and. said translating devices rendering 
available a multiplicity of oloetrical paths between said. 
switohaS and said devices# and means operable in response. , 
to each key operation selecting a group of said paths# 

3# The combination sot forth in the preceding 
claim in which tho last named noons caupricos n varfe.bly 
operable aunsinc mechanism# 
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4# *he combination get forth in claim 2 in 
which the last named means comprises a sensing mechanism 
oporcblo in r.ccordenco with a pl’ir&l unit code* 

S, In combination a group of manually operable 
kayc* a rotatable character wheal* roans for trnne?. nfcing a 
key operation into u fractional rotation of tho v;hocl* and • 
a rancicdscr cor. trolling the operation of said translating >■ v 
isoanz to vary tho angular dicplecosont of said wheel con- 
sequent upon operation of a key from tin* to time* 

6* In coobinaticma group of normally operable 

keys* a rotatable Character wheel* zoeano foe* translating 

*. ■ ' ■ 

a key operation Into a fractional rotation of the wheels 
and r. randomizer controlling the operation of said 
translating moans to vary tho angular displacement of sold 
wheel consequent upon operation of a key# said randomizer 
comprising variably adjustable devices* 

7# in combi rati on a group of manually operable 
keys* a rotatable charsctor Vheelfr roans for translative 
key operation Into a fractional rotation of the tahool* and 
a ?!ijjdo:ci£or controlling tho' pperati on of said translating 
means to vary the angular displaccEont of said wheel con- 
sequent upon tho operation of a key* said randomizer 
cos^prising moons responsive to each key operation* 
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S. In combination * group of manually operable 
keys, a rotatabU ebaraetar wnaal, raana for tFannla'lng a 
key operation into a fractional rotation of tho .rheol# and 
a randomizer eon trolling the creation of said tranclntlnc 

a 

means to vary tho angular displacement of said wheel 
consequent upon the operation of a key, said randomiser 
comprising a series of devlco* adjustable at will, and 
moariS cooperating therewith rjspoislvo to each hey syorati 

9» In oorbi.jation a c po'V? of manually operable 
toys, a rotaub'olo character wheal, a plurality of ••-locfcrlea! 
devices o^rativoly as ooialod with salu wheel, each device 
being o jertiMa to Impart to --tic: wheel a distinctive angular 
displaceccub, ur.u ueanu operatively interposed between said 
keys and said devices selectively rendering any one of a 
plurality of said devices responsive to the operation of any 
key* 



10* In combination a group of normally operable 
Itoys, a rotatable character wheel, a lurallty of eloetrleal 
devices operatively associated with said wheel* each device 
being operablo to impart to said i; <**1 a distinctive m^mlar 
dlsplaconont, urxl means opere',1 v»<ly Interposed bofcv/vou arid 
keys orid 8; Id cievliQS t.cfciv ly ro de:\irt ; ; »r.y ore o:* a 
.’lurallty Oj. jfcic covi ctrj .» ■•.r,y -rtfiiv..! to ‘•be o;v*:»r. fc iori of nny 
key, nalO li st named r-\s:-.. %* <r ri varl «■ bl e e1oo*'r!.ccl 
eonnoetlotis ^ two on sold keys end anlc devices* 
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11* In eovM ration a group of namUy 
operable keys, a rotatable character wheal , a plurality 
of cl cCtr' cnl devices opera tlvoly s a cool stud with tall 
wheel, each device being operable to insert to said 1 

wheel a distinctive angular displacement, und means 
operatively Interposed between said keys and said 
devices selectively rendering any one of a plurality 
of said dovieea responsive to the opera tl 00 of any bey # 
said last nomad naans comprising variable electrical 
connections between said keys and eald devices and ivoano 
responsive to each key operation for further varying 
such electrical connect! one » 



1>\ 1^ c-u&i nation 0 keyboard, « switch 

nsROCi* Ud with each key and operable thereby, « group 
of olec*irorrgn->tic device:*, corresponding In nuasbsr to 
the nun her rS keys on the key be su’d, electrical wiring 
lief.:." oc- .meeting sell switches -,0 said devices, said 
rr-ctnc cot.prlslng a ranuariz^jr for varying tl*o corres- 
pondence between said devices and said twitches, end 
rotatable character wheels cumulatively operabio by 
said devices* 



i 



13. -he combination set forth in dale is in 
whlo?} tho number of character wheels is lees than the 
washer of keys. 



i 

■i 



1 

I 
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14. An electrical cyetom comprising & bank ©f 
electrical translating devices, and a bank of manually 
eperuble switches controlling the devices, in combination 
with a wiring system interposed between said devices and 
said switches, said wiring system comprising movable random 
©•©rateefeions whereby feh® correspondence between said devices 
and said switches »ay be varied at will and at random, and 
character wheels cuaauiativaly operable by said translating 
devices. 



15. An electrical system comprising s bank of 
eleetrical translating devices, and a bank of manually 
operable switches corresponding in number to the rms*b#r of 
said devices, in combination with a wiring system interposed 
between said switches and said device* establishing electrical 
circuits between each' switch and only owe of said devices at 

a time, said wiring system comprising movable random conneo- 
felons Whereby the correspondence between said devices and said 
switches rsay be varied at random, and a group off character 
wheels fewer in nussber than the number of said translating 
devices eumulatively operable by said translating devices. 

16. An electrical system comprising a bank off 
electrical translating devices, and a bank off manually operable 
switches corresponding in number fee the nus&er off said de-views, 
in combination with • wiring system interposed between said 
switches and said devices establishing electrical circuits 
between each switch and only one of said devices at a time, said 
wiring system comprising movable connections and means responsive 
to the operation of any of said switches to vary the correspond- 
ence between said devices and said switches, and a group of 
character wheels cumulatively operable by said translating de- 



vices. 
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17* A device for obtaining an authenticating 
test for a we s saga, compri s ing a keyboard comprising 



character elements, a plurality of cumulatively operable 
Character wheels, and means interposed between said key* 
board and said wheels for varying from tine to time the 
correspondence between the operation of sold keys and the 
operation of said character wheels. 

18. A device for obtaining an authenticating 
test for a message, comprising a keyboard comprising 
character elements, a plurality of cumulatively operable 
character wheels, and means interposed between said key- 
board and said wheels for varying at every key operation 
the correspondence between the operation of said keys and 
the operation of said character wheels. 

19* The device set forth in claim 18 in w>iich 
the last named means comprises several groups of contacts, 
each group corresponding in number to the number of keys, 
each contact having a corresponding pair of contacts for 
alternate connection therewith, and an opera Mng dewlee^JM 
each such group* 

20. The device set forth in claim 18 in which 
the last named means comprises a lursllty o< relays, the 
same b<A ng selectively operable singly or in groups under 
the control of a test-individualising element. 



.i 
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SI. ftee davl c® set forth in el aim 1® is which 
the last named means comprises & plurality of relays 9 
th© same being selectively operable singly ©r in groups 
under the confer©! of a test-individualising element which 
bears perforations pernmated in accordance with a plural 
unit code* 



gg. A device for obtaining an authenticating 
test for a message, comprising a keyboard comprising 
character elements, a plurality of cumulatively operable 
character wheels, and means interposed between said key- 
board and said wheels for varying at will the correspond- 
ence between the operation of said keys and the operation 
of said character wheels. 

as. A device for obtaining an authenticating 
test for a nesseg®, comprising a keyboard comprising 
character elements, a plurality of cusulati valy operable 
character wheels, and means interposed between said key- 
board and eald wheel a for varying from time to time the 
correspondence between th® operation of said keys and the 
operation ©f said character wheels _.i 
comprising elements operable at will and elements operable 
Iks response to ©a©h key operation. 
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24c 4 defies for obtaining is 

test for a Message 9 eomprisiag a keyboard comprising 
character element®, & plurality of cumulatively ©‘perable 



character wheels, and a first order aato&ser 



between said keyboard and said character wheels, said 
read ©Miser having elements which may be set fro* t±»® t© 
ti»® t© vary the correspondence between said keys and the 



operation of said character wheels, and & see ©ad order 
rend ©miser operable in response to each key operation. 



3S. Ibe device set forth in claim S4 Ira 
tetee first order rand cadger eaaprises a set of ceafeaiet® 
eorre ap@n4i.gg In number to the number of key® ©ro the 
board, a second set of contact® having twice ttee number of 



contacts in the first set, and a removable plate having few© 
sets of ©©ataefea to correspond with said first mentioned 
two sets ©f cent acts end also having random cross eemee- 
t i on® between said two sets of contacts. 




26, The device set forth in claim 24 in 
first order rand cadger c©*pri*©s a circularly am 
sf contact* febe same in mister as the keys ©» ip; au9 j ktt'&tmii’KA j, 
a second set of circularly arranged con tact. a twice ,1® mskmm.* 
a®d an annular element interposed between -said sets of ’©oar- 
tact a and adjustable t© any om ©f a plurality of f©«£fci©n« 
to vary the .eoo»ecti©®« from said first set of e @cfea©b# te 
said second set ©f contacts. 





87* A device for obtaining an authenticating 
teat for a message, comprising a keyboard, a plurality 
©f cumulatively operable character wheel®, and aeam 
operatively interposed between said character elements 
end 8 aid character wheel* whereby the operation of key* 
on the keyboard will result in an indeterminate operation 
©f said character wheels, ssdd means comprising a plurality 
of operative units, each unit comprising: a set of contact® 
equal in number to the number of keys on the keyboard, ® 
pair of alternate contacts for each of said contacts and 
a relay for shifting said first mentioned contacts from 
one of each pair of alternate contacts to the other. 

86. The device set forth in claim 27 having 
means for operating *aid relays singly or in groups in 
response to each key operation. 

29. The device set forth in claim 27 having 
means for operating said relay® singly or in groups in 
response to each key operation, said last named means 
comprising a test-individualising element controlling th© 
operation of said relays. 

50. The device set forth in claim 27 having 
means for operating said relays singly or in groups in 
response to each key operation, said last named means 
comprising an electrical sensing mechanism adapted to be 
controlled by a perforated test-individualising element. 
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& keyboard, a switch 



r.,. a corresponding number of 
translating devices ©per able by said elements, a wiring 
r< »i»RtcTt W f trans- 

lating devices rendering aval iable a ssalfcifliaifcy of 
eleefcri ©el paths between said switches and said devices 
whereby «»6b switch way becow® #®*©elab«4 with aaagr one 
of a plurality gf said ferms’lstiisg devices, said system 
comprising adjust ably movable soma© e tears wfeeamby the 
wiring system may b® given an initial setting providing 
on© electrical path for each switch, mean $ operable in 
response to each key operation for changing eaefc setting, 
and a plurality of character wheels eumilatively operable 
by said translating devices. 



Sg, The eowtelaatiora set forth in claim 31 in 
which the last named means oenpri g#s a aenslisg aechani am 
operable by a perforated element. 

S3, The combi nation set forth in claim 
which the last named means comprises a plurality of 




relays corresponding in number t© th® number of movable 
connectors, and a sensing mechanic® operable by an ele- 
ment perforated in accordance with a plural unit 
character code. 
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34. In combination a set of character elements 



'W ; /: S> .. ' 

-v- 



constituting a keyboard/’ a; awitch ;: individual ta . each w. v : 
element and operable thereby -a corresponding number of v j 

5 * *' ‘ ’ *’ . iV:.. ■ ‘ ■ ‘ 1 '<:• : 

translating devices operable by . said elements', a^smallor % •£, j 
number of character wheels operable by said translating , 
devices, a wiring system Interposed between s ai d .switch e a ^ \ ' I 
and said; translating devices rendering available /a multi-#^| 

pliclty of electrical paths'. between said swltdhes^and 'said £ L'2 

... ■ -p; s.?’-# *j‘. , W% , .S S *'¥ •’* i-Wi 

devices whereby each switch may become associated with*- any R 
one of a plural! ty of said’ toan slating devi oes * "said syjitom':’ 



jf ’ 



” ' oompri si n g a plurali ty of Vstatipnary annular ' c ommutator •. : - 
elements and rotatable annular 4 commutator member si in ter 
^^posed'^e tween'' each' ?-plair 7;of ^fixed xonmdt^ 

■V-V--;-.-' . V .;■; . ,/.v . • ’ 5 , L ' ‘ 1 ^ 

■ : ' members having a set ; of contacts on oaoh face thereof i 1 - a r ■ 

' - .* . ->,f •' •.. •' < .. .„ -V> ^ ' .. 

cooperating vri th the Contacts ofvthe adjacent ;s t ationary : - 

■- ■ '. . . - .-.i'.h .-;■■■■■ 'I^V- 

element t said members a.lso hoving rendoinV’oroaslConneotionS , '% 



v‘ j£ V, *j' ‘ . 



between tVie contacts 1 on the opposing faces thereof* 



-m 

4 » 



■ whereby the wiring system may,, be given ;an initial Getting | 

■ ; - •*. •■ • « . m ‘C , s s '+ **.<. V.* '* i'.'?'*' *> .--ri '• -* v ., ‘ ; ■■■ . .V .K 1 :Tt.'vT.Vw' ' 

: - ' ■ ■ ■■ ; ' • - .,>■ V 

at will, ; and means operable in responae" to each key- V- Tvy&-. 

' v : ^ : v^ ^ 

■ operation for changing s\ioh^ setting* ’• ' 

■■ ■; ,-,v. v -;> 4 . 'i&x 

^Ich the last-named meana oompriaes a sensing aa abaw^ !. 
operable by a perforated oavd* : i v , ! S 

. '. ■ ■' ■ ' ••<■ “• ■■ .VT'v'*: \ 7 f V.;-,:v4, ,. .'1. ' ' 'O ... .■ .' -'I 

Men ■■ 1-f 



awn;ii.«f,: .eaaing asohaaiUmV 

op.r.1,1. Hr 

In aooordanoe with a plural •• S:V: 






■“*•$**: ! * ■ ■ 



f, V.' V *?*••• V* ri'* 
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